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Background

Many people in Australia suffer from intolerance to milk who are not “lactose infolerant”. Indeed, many of the people
“diagnosed” to be “lactose intolerant” are not affected by lactose but are affected by the proline-rich proteins in milk.
Over 30% of Australia’s population has the gene for food intolerance. This gene is an evolutionary gene that is handed-
down to each child and to all their children. The obvious symptoms of the disease are becoming recognized these

days in children because their immune system is becoming sensitized in utero or early in life through vaccinations. Milk
infolerance is also not well recognized. People will say, *| do noft like milk!” or *I stopped drinking milk when | was young!”
or “after | had a particular illness, | could not stand milk!”

Foods that cause food infolerance and allergy have proline-rich proteins that are rich in peptides that make it very
difficult for our digestive systems to break down these proteins and these peptides contain amino acids that stimulate the
immune system if you have the gene for food intolerance. The casein proteins and beta-lactoglobulin are rich in such
peptides (see below).

Pasteurization of milk, depending on the temperature profile, can partially break down the casein proteins to produce
segments of the proteins that are bitter. These bitter components will contain the peptide groups that cause the casein
infolerance. Bacterial contamination of the milk prior o pasteurization can also lead to cleavage of the casein proteins
and the formation of bitter segments.

These problems of milk can be removed by freatment of the milk with Biohawk’s ginger. It is designed to target and
cleave specifically the peptide groups that cause the problems (highlighted yellow). This improved digestibility of the milk
proteins also makes milk more nutritious for all people. The same applies to baby formulas based on milk (and soy).

The casomorphin problem for milk is also removed as the peptide is broken down for both al and a2 milk.

Milk Protein Structures

Some of the published structures for the various proline-rich digestion-resistant milk proteins are shown below with groups
highlighted where the Biohawk products will cleave the proteins:

Kappa casein (Bos taurus)
MMKSFFLVVTILALTLPFLGAQEQNQECPIRCEKDERFFSDKIAKYIPIQYVLSRYPSYGLNYYQQPVALINNQFLP
YPYYAKPAAVRSPAQILQWQVLSNTVPAKSCQACP T TMARHPHPHLSEMAIPP {KNQDKTEIPTINTIASGEPTS
PTTEAVESTVATLEDSPEVIESPPEINTVQVTSTAV

Beta casein (Bos taurus) a2
MKVLILACLVALALARELEELNVPGEIVESLSSSEESITRINKKIEKFQSEEQQQTEDELQDKIHPFAQTQSLVYPFP
GPIPNSLPONIPPLTQTPVVVPPFLOPEVMGVSKVKEAMAPKQKEMPFPXYPVEPFTESQSLTLTDVENLHLPLPL
LQSWMHOPHQFLPPTVMFPPQSVLSLSQSKVLPVPOKAVPYPORDMPIQAFLLYQEPVLGPVRGPFPII

YPFPGPIH Beta casein a1 (bovine casomorphin 8 with BCM7 underlined)
YPFPGPIP Beta casein a2 (bovine casomorphin 8 with BCM7 underlined)

Alpha-S1 casein
MKLLILTCLVAVALAREPKHPIKHQGLPOEVLNENLLRFFVAPFPEVFGKEKVNELSKDIGSESTEDQAMEDIKQMEA
ESISSSEEIVPINSVEQKHIQKEDVPSERYLGYLEQLLRLKKYKVPOLEIVPNSAEERLHSMKEGIHAQQKEPMIGVN
QELAYFYPELFRQFYQLDAYPEGAWYYVPLGTQYTDAPSFSDIPNPIGSENSEKTTMPLW

Alpha-S2 casein
MKFFIFTCLLAVALAKNTMEHVSSSEESIISQETYKQEKNMAINPSKENLCSTFCKEVVRNANEEEYSIGSSSEESA
EVATEEVKITVDDKHYQKALNEINQFYQKFPOYLQYLYQGPIVLNPWDQVKRNAVPITPTLNREQLSTSEENSKKT
VDMESTEVFTKKTKLTEEEKNRLNFLKKISQRYQKFALPQYLKTVYQHQKAMKPWIOPKTKVIPYVRYL

Beta lactoglobulin
MKCLLLALALTCGAQALIVTQTMKGLDIQKVAGTWYSLAMAASDISLLDAQSAPLRVYVEELKPTPEGDL
EILLQKWENGECAQKKIIAEKTKIPAVFKIDALNENKVLVLDTDYKKYLLFCMENSAEPEQSLACQCLVR
TPEVDDEALEKFDKALKALPMHIRLSFNPTQLEEQCHI
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The red "P” shows the proline amino acid. This secondary amino acid puts a fixed 900 bend in the protein chain that
reduces the ability for proteases to break the chain near it. Multiple prolines throughout the protein make it very difficult to
digest the protein. The yellow highlighting identifies peptide groups that infroduce resistance to cleavage but also stimulate
the immune system if you have the gene for food infolerance. Biohawk’s products target these peptides specifically and
cut the protein chain at the second peptide bond after the proline.
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